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m Download VMware Workstation X +

& > C 0 & vmware.com/products/workstation-player/workstation-player-evaluation.html

= vmware Q @ us Q 1-877-486-9273 | Communities | Store
Menu

see  Try VMware Workstation Player

Login »

VMware Workstation 15 Player

AdChoices
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EL%S VMware Workstation 14 Player (Non-commercial use only) = a X

Player v ‘

B =

Welcome to VMware Workstation
14 Player

Create a New Virtual Machine

‘\ b | o Create a new virtual machine, which will then be added to the top
fru, \'b of your library.

Open an existing virtual machine, which will then be added to the

R Open a Virtual Machine
a2t top of your library.

management, and more.

4 Upgrade to VMware Workstation Pro
Get advanced features such as snapshots, virtual network
@ Help

View online help.

i: This product is not licensed and is authorized for non-commercial
use only. For commerdial use, purchase a license. Buy now.
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Good sitel

€ How to Install Ubuntu 1604 17 X +

C 0O @ websiteforstudents.com/how-to-install-ubun... @ ¥ e

Website for Students

Learn Ubuntu Linux, Windows and CMS

How To Install Ubuntu 16.04 | 17.120 | 18.04
On VMware Workstation Guest Machines

If you'd like to test Ubuntu desktop, the quickest way is to install iton a
virtualization software like VMware Workstation Pro or VirtualBox...

do that on VMware Workstation Pro, continue with the steps below...




Operating Systems
VMPlayer & Linux

@ Download Ubuntu Desktop | Dow X -+

& C {1} & ubuntu.com/download/desktop Q W e

CAN@NICAL =

ubuntu® Enterprise ~ Developer ~ Community ~ Download ~

Downloads Qverview Cloud loT Server Desktop Alternative downloads Ubuntu flavours

Download Ubuntu Desktop

Ubuntu 18.04.3 LTS

Download the latest LTS version of Ubuntu, for desktop PCs and laptops. LTS
J ubuntu-18.04.3-desktop-amdbd.iso




3@ Mware Workstation 14 Player (Non-commercial use on == O

Operating Systems | poyer~ | = - - B I

VMPlayer & Linux '

Welcome to VMware
Workstation 14 Player

[ Create a New Virtual Machine
New Virtual Machine Wizard X fen be added to

Easy Install Information
This is used to install Ubuntu 64-bit.

Personalize Linux il then be added

Eull name: I Ubuntu 2020 |

User name: I darry I kation Pro

Password: I ssssssssese I , virtual network

Confirm: l ey | I

__led for non-

purchase a
= Cance




Operating Systems A lot of tools are installed!
VMPlayer & Linux

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — O

Player v ” b4 ‘% EEE & <<
Fri 22:36

Install

Welcome to Ubuntu

Fast and full of new features, the latest
version of Ubuntu makes computing easier
than ever. Here are just a few cool new things
to look out for...




\(?Iaglrg;lg?&?{fgixms A lot of tools are installed!

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)
Payer v | || ~ & 1O (8

er not
thrt

] Mounted Mount unit for c

")
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VMPlayer & Linux Finally!
Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — O X
Player v | || ~ & 1O (8 < | B

Fri 22:47

@ Darry Robinson

Not listed?

ubuntu®
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VMPlayer & Linux Finally!
Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — O X
Player v | || ~ & 1O (8 < | B

Fri 22:47

@ Darry Robinson

Not listed?

ubuntu®
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Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)
< | B

Payer | || ~ & 0
R

Activities 4 Welcome to Ubuntu ~ Fri 22:49
Next

{.) What's new in Ubuntu

What's new in Ubuntu

Ubuntu 18.04 works differently from older versions.

Calendar and notifications

Application menu

CUMNER System menu

Window switcher XN

Close button

Dock

Apps button
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Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)
< | B

Payer | || ~ & 0
R

Activities 4 Welcome to Ubuntu ~ Fri 22:49
Next

{.) What's new in Ubuntu

What's new in Ubuntu

Ubuntu 18.04 works differently from older versions.

Calendar and notifications

Application menu

CUMNER System menu

Window switcher XN

Close button

Dock

Apps button
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Player v

Activities

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

-2 0

Fri 22153

Q Typetosearch...

-

AisleR...

9

Firefo...

Llre...

z

Settings

Frequent

TR
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

Rayer v | |1 ~ & O
Activities Fri 22:55

Q  terminall

Terminal

&t O~




O pe Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) - O X

VMPI Player v || ~ & CI:E sd =< | B

Activities [=] Terminal » Fri 22:58
Let'sdo b g
ViCI COnSO| ‘:) File Edit View Search Terminal Help

To run a command as administrator (user "root"), use "sudo <command>".
/ ] n .
' See "man sudo _root" for details.

darry@ubuntu: ~

darry@ubuntu:~$ 1s

Desktop Downloads Music Public Videos
Documents examples.desktop Pictures Templates
darry@ubuntu:~$ cat > test.txt
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things

VICI COhSOle/Term IN( Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

Payer v | ] ~ & O (§
Activities [=] Terminal ~ Fri 23:02

¢ darry@ubuntu:

Z') File Edit View Search Terminal Help
-rw-r--r-- 1 darry darry 8980 Dec 20 22:41 examples.desktop
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Music

drwxr-xr-x 2 darry darry 4096 Dec 20 22:55 Pictures

E drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Templates
-rw-r--r-- 1 darry darry 54 Dec 20 23:00 test.txt
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Videos
® darry@ubuntu:~$ cat > test.txt
Hello!
vees This is Darry!
eee Now I close this file by pushing Ct1r+dl

1
2
2
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Public
pA
1
2
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/termip="

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) = (] X

Payer v | |l ~ & O, «<| B

Activities ] Terminal ~ Fri 23:03

¢ darry@ubuntu: ~

!’) File Edit View Search Terminal Help
darry@ubuntu:~$ 1s -1.

S
=
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
vid COHSOle/TermlnGI Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — Oa >4
Payer v | |l ~ & O § =« | B

Activities ] Terminal » Fri 23:04

¢ darry@ubuntu:

J File Edit View Search Terminal Help
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Desktop
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Documents
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Downloads
-rw-r--r-- 1 darry darry 8980 Dec 20 22:41 examples.desktop

darry darry 4096 Dec 20 22:47 Music

darry darry 4096 Dec 20 22:55 Pictures

darry darry 4096 Dec 20 22:47 Public

darry darry 4096 Dec 20 22:47 Templates

darry darry 62 Dec 20 23:03 test.txt

darry darry 4096 Dec 20 22:47 Videos

% drwxr-xr-x
[N\S drwxr-xr-x

drwxr-xr-x
drwXr-Xr-x
-rW-r--r--
drwxr-xr-x
darry@ubuntu:~$ I

NP NNNNENNN
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — O X

Bover = | ] ~ & TT «| B
Activities =] Terminal ~ Fri 23:05

¢ darry@ubuntu: ~

!’) File Edit View Search Terminal Help
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Desktop
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Documents
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Downloads
-rw-r--r-- 1 darry darry 8980 Dec 20 22:41 examples.desktop

darry darry 4096 Dec 20 22:47 Music

darry darry 4096 Dec 20 22:55 Pictures

darry darry 4096 Dec 20 22:47 Public

darry darry 4096 Dec 20 22:47 Templates

darry darry 62 Dec 20 23:03 test.txt

darry darry 4096 Dec 20 22:47 Videos

E drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

© drwxr-xr-x

-TW-r--r--
drwxr-xr-x
darry@ubuntu:~$ cat test.txt]]

NEFENNNNERENMNNN
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) — O X

payer v | |1+ @ T 1) « B
Activities =] Terminal » Fri 23:06

darry@ubuntu: ~

File Edit View Search Terminal Help

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Music

drwxr-xr-x 2 darry darry 4096 Dec 20 22:55 Pictures

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Public

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Templates
1 darry darry 62 Dec 20 23:03 test.txt
2 darry darry 4096 Dec 20 22:47 Videos

-TW=-r=--r--

darry@ubuntu:~$ cat test.txt

Hello!

This is Darry!

Now I close this file by pushing Ctlr+d
darry@ubuntu:~$ l

%
—

=]

. drwxr-xr-x
L N ]

L LN J

L LN J
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darry@ubuntu: ~

Bourne shell script!

File Edit View Search Terminal Help

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Music

drwxr-xr-x 2 darry darry 4096 Dec 20 22:55 Pictures

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Public
2
1l
2

drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Templates
-fW-F--r-- darry darry 62 Dec 20 23:03 test.txt
drwxr-xr-x

darry darry 4096 Dec 20 22:47 Videos
darry@ubuntu:~$ cat test.txt

Hello!

This is Darry!

Now I close this file by pushing Ctlr+d
darry@ubuntu:~$ nano scripti.sh

VMPlayer & Linux Now, just try Linux!
Let’'s do basic things
ViO COﬂSOle/TerminGI Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) a X
Payer v | || ~ & T B
Let's create a Activities [ Terminal ~ Fri 23:07 2O~

= M
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VMPIlayer & Linux Now, just fry Linux!
Let’'s do basic things
VIO Console/'l'ermindl Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) - O X
Payer v | |l ~ & O ¥ < | B
Le‘l”s CreOTe a Activities ] Terminal ~ Fri 23:10

Bourne shell script! ’ darry@ubuntu: ~

File Edit View Search Terminal Help
GNU nano 2.9.3 scriptil.sh Modified

echo "This is Darry!"
echo "Date is now is
date

Q¢ Get Help @8 Write Out @I Where Is @{¥ Cut Text @8 Justify
B Exit @ Read File W\ Replace WY Uncut Text @] To Linter
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Let’'s do basic things
via console/terminal

Now, just try Linux!

Let's create a
Bourne shell script!

Player v

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

IN-=0N

Activities [=] Terminal » Fri 23:12

darry@ubuntu:
File Edit View Search Terminal Help

drwxr-xr-x 2 darry darry 4096 Dec 20 22:55 Pictures
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Public

-FW-F--I-- darry darry 62 Dec 20 23:03 test.txt
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Videos
darry@ubuntu:~$ cat test.txt

Hello!

This is Darry!

Now I close this file by pushing Ctlr+d
darry@ubuntu:~$ nano scripti.sh

darry@ubuntu:~$ 1s -ll

2
2
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Templates
1
2
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VMPlayer & Linux Now, just try Linux!
Let’'s do basic things
\/|O Console/'l'ermn’]dl Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only) - O X
, Payer v | |l ~ & O ¥ « | B
Let's create a ) Activities [ Terminal v Fri 23:12
Bourne shell script! darry@ubuntu:
) == File Edit View Search Terminal Help
ﬁxeCLHKDH drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Documents
right @) drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Downloads

darry darry 8980 Dec 20 22:41 examples.desktop
darry darry 4096 Dec 20 22:47 Music

darry darry 4096 Dec 20 23:10 Pictures

darry darry 4096 Dec 20 22:47 Public

darry darry 51 Dec 20 23:10 scriptl.sh

darry darry 4096 Dec 20 22:47 Templates
-rw-r--r-- 1 darry darry 62 Dec 20 23:03 test.txt
drwxr-xr-x 2 darry darry 4096 Dec 20 22:47 Videos
darry@ubuntu:~$ [}

missing! SEW-E—-F—
drwxr-xr-x

drwxr-xr-x
drwxr-xr-x

-rW-r--r--
drwxr-xr-x

NP NEFENNNENN
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things

via console/terminal

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

Let’'s create a Bayer v | || ~ = O ¥
Bourne shel Cr|p‘|'| Activities [] Terminal Fri 23:14

darry@ubuntu: ~

File Edit View Search Terminal Help
darry@ubuntu:~$ chmod 755 scriptl.shl
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Let’'s do basic things

Now, just try Linux!

via console/terminal

Let's create a
Bourne shell script!

drwxr-xr-x
drwxr-Xr-x
-rW-r--r--
drwxr-xr-x

drwxr-xr-x
drwxr-xr-x
-FWXI-Xr-X
drwxr-xr-x
-TW-r--r--
drwxr-xr-x
darry@ubuntu:

NP NEFENNNERENN

Activities =] Terminal »

darry
darry
darry
darry
darry
darry
darry
darry
darry
darry
~S

File Edit View Search Terminal

darry
darry
darry
darry
darry
darry
darry
darry
darry
darry

Help
4096
4096
8980
4096
4096
4096
51
4096
62
4096

Ubuntu 64-bit (2) - VMware Workstation 15 Player (Non-commercial use only)

Player « “ v l% [Dj L\ﬂ\

Fri 23:14

darry@ubuntu: ~

Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec

20
20
20
20
20
20
20
20
20
20

225
22:
22"
225
23
22:2
232
275
23
22:

47
47
41
47
10
47
10
47
03
47

Documents
Downloads
examples.desktop
Music

Pictures

Public
scriptl.sh
Templates
test.txt

Videos
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Let's create a SRR
Cripﬂ Tiedosto Muokkaa Naytda Etsi Pdate Ohje
) darry@ubuntu:~$ ./scriptl.shl

Bourne shel
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Let’s create a
Bourne shell script!

darry@ubuntu: ~

Tiedosto Muokkaa Nayta Etsi Pddte Ohje

darry@ubuntu:~$ ./scriptil.sh
This is Darry!

Date is now

Fri Dec 20 23:36:58 PST 2019
darry@ubuntu:~$
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VMPlayer & Linux Now, just try Linux!

Let’'s do basic things
via console/terminal

Go on and study Linux!

Create also scripts to help root’s lifel




Java

PHP

Python

L)
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Ubuntu
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Linux Basics Bourne shell scripts
Ubuntu
Vmware player

echo 'Hello again'

name="Darry"

"path is now"

"path is now




Linux Basics Bourne shell scripts

Ubuntu
Vmware player

'Hello again'

"Darry"

"path is now"

"path is now"

darry@ubuntu:~$ nano script2.sh
darry@ubuntu:~$ ./script2.sh
Hello again

Darry

path is now

/
bin etc 1ib
boot home 1ib64

cdrom 1initrd.img lost+found

dev initrd.img.old media

path is now

/home /darry

Desktop Downloads Music
Documents examples.desktop Pictures
darry@ubuntu:~$ I

Public
scriptl.

swapfile var

sys vmlinuz

tmp vmlinuz.old
usr

script2.sh test.txt
sh Templates Videos
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Linux Basics Bourne shell scripts
Ubuntu
Vmware p|CIyer darry@ubuntu:~$ ./script3.sh




Bourne shell scripts

Linux Basics
Ubuntu
Vmware player
v=100

s |
"2
3
"4
=5
"0

"

date
who

ps

nmwmnnnmn

1s -1la
mkdir temp

echo "Choose, please"

"Menu"

1ist all files "

create folder named temp
print current time "
visitors "
1list processes
exit "

"your choice?"

echo "wrong number"




) ) Bourne shell scripts
Linux Basics

LJk)L”WTLJ darry@ubuntu:~$ ./script4.sh

Choose, please
Vmware player
= list all files

= create folder named temp
= print current time
visitors
list processes
= exit
our choice?

echo "Choose, please"

v=100

list all files "

create folder named temp "
print current time "
visitors "

list processes "

exit "

echo "
echo
echo
echo
echo "
echo "

PID TTY TIME CMD

2788 pts/0 00:00:00 bash
107910 pts/0 00:00:00 bash
107911 pts/0 00:00:00 ps
Menu
1 list all files

= create folder named temp

= print current time

= visitors

= list processes

= exit

our choice?

echo "your choice?"
%

1s -la
mkdir temp
date

who

ps

echo "wrong number"




Timing with at

UbUﬂTU drwxr-xr-x
drwxr-xr-x
Vmware player drwxr-xr-x

-TW-r--r--

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
-FTWXFM-Xr-X
-TWXI-Xr-X
-TWXF-Xr-X
-TWXFr-Xr-X
drwxr-xr-x
drwxr-xr-x
-TW-T--T--
drwxr-xr-x

darry@ubuntu:~$ at now +1 minute

warning: commands will be executed using /bin/sh
at> 1s > files.txt

at> <EOT>

job 1 at Mon Dec 23 01:34:00 2019
darry@ubuntu:~$

. 4 d buntu:
Linux Basics yﬁiéifia”%”

NEFEFNNRRRERRERNNNRERRNNN

Desktop
Documents
Downloads
examples.desktop
files.txt
Music
Pictures
Public
scripti.sh
script2.sh
script3.sh
script4.sh
temp
Templates
test.txt
Videos
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darry@ubuntu
yhteensa 72
drwxr-xr-x 2
drwxr-xr-x 2
drwxr-xr-x 2
-TW-r--r-- 1
-rW-r--r-- 1
drwxr-xr-x 2
drwxr-xr-x 2
drwxr-xr-x 2
-FTWXr-xr-x 1
-TWXr-xr-x 1
-FWXr-xr-x 1
-FWXr-xr-x 1
drwxr-xr-x 2
drwxr-xr-x 2
-rTW-r--r-- 1

P

drwxr-xr-x

Timing with at

Desktop
Document
Download

examples.desktop

files.tx
Music
Pictures
Public
scripti.
script2.
script3.
script4.
temp
Template
test. txt
Videos

S
S

t

sh
sh
sh
sh

S

darry@ubuntu:~$ cat files.txt
Desktop
Documents
Downloads
examples.desktop
files.txt

Music

Pictures

Public
scripti.sh
script2.sh
script3.sh
script4.sh

temp

Templates




Linux Basics Pipe
Ubuntu
Vmware player

darry@ubuntu:~$ cat files.txt HOW many script
Desktop files are there?

Documents
Downloads
examples.desktop
files.txt

Music

Pictures

Public
scriptil.sh

darry@ubuntu:~$ 1s -1 *.sh | wc -1
4

script2.sh
script3.sh
script4.sh
temp
Templates
test. txt




Linux Basics
Ubuntu Find: powerful
Vmware player command

darry@ubuntu:~S find ./ -name \*. -exec touch {} \:;
darry@ubuntu:~$ 1s -1 *.sh
-rwxr-xr-x 1 darry darry 50 Dec 01:57 scripti.sh

-rwxr-xr-x 1 darry darry 191 Dec 01:57 script2.sh
-rwxr-xr-x 1 darry darry 102 Dec 01:57 script3.sh
-rwxr-xr-x 1 darry darry 421 Dec 01:57 script4.sh




Linux Basics
Ubuntu Banner: funny
Vmware player command

darry@ubuntu:~S$ banner Darry
fr2:2:23:3:2+3
== bi2:3:2:3+3 b:2:2:2:3+3

# # = # #

= # # # #

bo2:2:2:2:2 NS 51813124 fo2:2:2:2:2
¥ # = = =
# # # #

#
#

Fi2:2:2:212:2

#
%

=




Linux Basics
Ubuntu

C program
Vmware player e

darry@ubuntu:~$ gcc pl.c -o pl.exe

#include <stdio.h>
main() darry@ubuntu:~$ ./pl.exe

printf("\n This is Darry! Hello\n"); This is Darry! Hello
0; darry@ubuntu:~$
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VMPlayer & Linux Now, just try Linux!

Go on and study more Linux!

Create also more scripts to help root’s
life!
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WAMP
Cai
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WAMP
Cai

Install and
start wamp

ERVER 3.1.9

[

Made in France by Otomatic
72} Localhost

E phpMyAdmin  4.8.5

E5] Adminer 471

3 Your VirtualHosts

1 www directory

/ Apache 2439

Bip PHP 7.2.18

£ MysaL 5.7.26

£5] MariaDB 10.3.14
3.1.9 - 32bit - Services

Start All Services

Stop All Services

Restart All Services

|

o



WAMP
Cai
Name
CGI-BIN

folder
Is here

bin
cgi-bin
conf
error
htdocs

icons

include
lib
logs

3 manual

modules

Windows (C:) » wamp » bin » apache > apache2.4.39

Date medified
10.1.2020 15.14
10.1.2020 15.33

18.11.




WAMP Some test files there

CG'—B'N Name

L_j amount.txt
fOIder & printenv.pl
|S here Windows (C:) > wamp > bin » apache > apache24.39 H o

[ visitors.exe
Name Date medified

cgi-bin
conf
error
htdocs
icons
include
lib

logs

manual

modules

Cg| Windows (C:) > wamp > bin > apache > apache24.39 > cgi-bin

Date modified

10.1.2020 15.33
10 8
10.1.2020 15.32

10.1.2020 15.32




WAMP
Cai

We are going to
create a cgi file using
anguage.

visitors.c

1 #include <stdio.h>

2  #include <stdlib.h>

3

4  int main()

5H {

6 FILE *file;

7 char row[10];

8 char filename[] = "amount.txt";

9 file = fopen(filename,"r");

10

11 fgets(row, 200, file);

12 int to_number = atoi(row);

13 fclose(file);

14

1 ) to_number++;

16 FILE *file_for_writing;

17 file for_writing = fopen(filename, "w");
18 fprintf(file_for_writing,"%d",to_number);
19 fclose(file_for_writing);

20

21 printf("Content-type: text/html\n\n");

22 printf("<html><body>HELLO Visitor <br>");
23 printf("You are visitor number %d", to_number);
24 printf(" <br></body></html>");



WAMP
Cgi visitors.c
1 #include <stdio.h>
2  #include <stdlib.h>
3
4  int main()
5H {
6 FILE *file;
7 char row[10];
8 char filename[] = "amount.txt";
9 file = fopen(filename,"r");
10
11 fgets(row, 208, file);
12 int to_number = atoi(row);
13 fclose(file);
14
1% to_number++;
16 FILE *file_for_writing;
17 file for_writing = fopen(filename, "w");
18 fprintf(file_for_writing,"%d",to_number);
19 fclose(file_for_writing);
20
21 printf("Content-type: text/html\n\n");
22 printf("<html><body>HELLO Visitor <br>");
23 printf("You are visitor number %d", to_number);
24 printf(" <br></body></html>");

CGl while opens a
textfile that
contains amount
of current visitors.
Amount is
incremented and
shown on the

page



WAMP

CGl while opens a
textfile that contains
amount of current
visitors.

Amount is incremented
and shown on the page

Test run on Windows PC

visitors.c

1 #include <stdio.h>
2 #include <stdlib.h>

3

4 int main()

= S o o

6 FILE *file; B C\wamp\bin\apache\apache2.4.39\cgi-bin\visitors.exe - O X
7 char rou[108];

: Ll e ot Content-type: text/html

10

11 fgets(row, 200, file); a s : . n n s
= e et e LA are visitor number 11 <br>
13 fclose(file);

14 - .

15 to_number+; Process exited after 1.059 seconds with return value 19

16 FILE *file_for_writing; n :

17 file_for_writing = fopen(filename,"w"); Press any kEy to continue . . -

18 fprintf(file_for_writing,"%d",to_number);

19 fclose(file_for_writing);

20

21 printf("Content-type: text/html\n\n");

22 printf("<html><body>HELLO Visitor <br>");

23 printf(“You are visitor number %d", to_number);

24 printf(" <br></body></html>");




WAMP
Cai

Now we open
httpd.conf

+ Windows (C:) > wamp > bin > apache > apache24.39 > conf

Name Date modified

extra
original
J charset.conv
0 httpd.conf
\j magic
;j mime.types
0 openssl.cnf




WAMP
Cai
Test if you have to

httpd.conf

ScriptAlias /cgi-bin/ "${SRVROOT}/cgi-bin/"




WAMP
Cai

Now we open

o
pe.con AND this:

AddHandler cgi-script .cgi .pl

Note: WAMP has not perl as default
so we can cheating a bit apache
and rename our .exe to .cgi



WAMP
Cai

Note: WAMP has not perl as default
O we can cheating a bit apache
and rename our .exe to .cqi

Windows (C:) > wamp > bin > apache > apache24.39 > cgi-bin

Name Date modified Type

=] amount.bt Text Document

:| printenv.pl PL File
[A visitors.c

[ visitors.exe

C Source File

Application



WAMP
Cai

Testrun 1;

@
&

WAMPSERVER Homepage X +
C 0 @ localhost Q
WampServer
Version 3.1.9 - 32bit | english v |classic v

Apache Version:
2.4.39 - Documentation

Server Software:

PHP Version:
7.2.18 - Documentation

Loaded Extensions :
* apachezhandler
® bz2

& rom dnfnot

Server Configuration

® bcmath
» calendar

a (Cora

Apache/2.4.39 (Win32) PHP/7.2.18 - Port defined for Apache: 80




WAMP Test run 2:
Cai

@ localhost/cgi-bin/visitors.cgi X -+
& C 1 @ localhost/cgi-bin/visitors.cgi Q W
HELLO Visitor

You are visitor number 13

j] amount.txt - Notepad

File Edit Format View

[ E!

Help

Windows (CI

Ln1, Col1

100%




Now you can try to do different
things with CGl!

Try e.g. print out server
variables and so on...

OR if you like, install perl ..

Good luck!
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WAMP
Cai
Name
CGI-BIN

folder
Is here

bin
cgi-bin
conf
error
htdocs

icons

include
lib
logs

3 manual

modules

Windows (C:) » wamp » bin » apache > apache2.4.39

Date medified
10.1.2020 15.14
10.1.2020 15.33

18.11.




WAMP

C:E;i printf("Content-type: text/html\n\n");
printf("<html><body>Some CGI variables: \n");
printf("<br>");

char * infol = getenv("SCRIPT_NAME");
printf("Script name is %s \n", infol);
printf("<br>");

Example

char * info2 = getenv("SERVER_NAME");
printf("Server name is %s \n", info2);
printf("<br>");

char * info3 = getenv("SERVER_PORT");
printf("Server's http port is %s \n", info3);



WAMP

Cgi

Example

printf("Content-type: text/html\n\n");
printf("<html><body>Some CGI variables: \n");
printf("<br>");

char * infol = getenv("SCRIPT_NAME");
printf("Script name is ¥s \n", infol);
printf("<br>");

char * info2 = getenv("SERVER_NAME");
printf("Server name is %s \n", info2);
printf("<br>");

char * info3 = getenv("SERVER_PORT");
printf("Server's http port is %s \n", info3);

@ Iocalhost/cgi-bin/cgi_test_1.cgi

X

+

= C 1 @ localhost/cgi-bin/cgi_test....

Some CGI variables:

Script name is /cgi-bin/cgi_test_1.cgi
Server name is localhost

Server's http port is 80

O]

w

e

wee




WAMP : :
Cai Our cgi program catfches user’s

information from html form.

Example 2

printf("Content-type: text/html\n\n");
printf("<html><body>Some CGI variables: \n");
printf("<br>");

char * infol = getenv("REQUEST_METHOD");
printf("Script name is %s \n", infol);
printf("<br>");

char * info2 = getenv("QUERY_STRING");
printf("This info was given: %s \n", info2);



WAMP Our cgi program catches user’s
Cgi information from html form.

printf("Content-type: text/html\n\n");
printf("<html><body>Some CGI variables: \n");
printf("<br>");

char * infol = getenv("REQUEST_METHOD");
printf("Script name is %s \n", infol);
printf("<br>");

Example 2

char * info2 = getenv("QUERY_STRING");
printf("This info was given: %s \n", info2);

Html form:

]J<html>

]<body>
I<form name="data" method="get" action="http://localhost/cgi-bin/cgi_test 2.cgi">

Your name: <br>
<input type="Text" name="name" size=20> <br>

<input type="Submit" name="name" value="Send"> <br>
-</form>
-</body>

-</html>




Our cgi program catches user’s

information from html form.
Example 2

[ 5 persondata.html

Darry Robinson

v

Y filey///C:/wamp/binfapache/ [@ QO




WAMP
Cgi

Our cgi program catches user’s

information from html form.

Example 2 . .
O Menu & localhost/cgi-bin/cgi_test X =+ X,
< C 88 ® localhost/cgi-binfcgi te: 0] @ QO
= Some CGI variables:
O Menu [ persondatahtml X f= v = ] X SCfipt name is GET
> ] D filey//Cfwamp/binfapache/ B @ | & = This info was given: name=Darrv+Robinson&name=Send
Your name:

Darry Robinson




WAMP
Cgi

Try it!

Add also POST method with!

Note: Examples are to be used only
In local servers — mainly for training!
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UBUNTU




UBUNTU

darry@ubuntu:~$ banner "~( A~ . A )"
H#

darry@ubuntu:~$ I




UBUNTU

darry@ubuntu:~$ banner "~( A~ . A~ )" | mail darry

darry@ubuntu:~$ mail

"/var/mail/darry": 1 viesti 1 uusi

>N 1 Darry Robinson Mon Jan 13 11:35 19/939

2

Return-Path: <darry@ubuntu>

X-Original-To: darry@ubuntu

Delivered-To: darry@ubuntu

Received: by ubuntu.localdomain (Postfix, from userid 1000)
id 2E88A81AA2; Mon, 13 Jan 2020 11:35:48 -0800 (PST)

To: <darry@ubuntu>

X-Mailer: mail (GNU Mailutils 3.4)

Message-Id: <20200113193548.2E88A81AA2@ubuntu.localdomain>
Date: Mon, 13 Jan 2020 11:35:48 -0800 (PST)

From: Darry Robinson <darry@ubuntu>




UBUNTU

darry@ubuntu:~$ snap info httpd

darry@ubuntu:~$ sudo apt install apache2

9157 7416 0O 11:58 pts/0 00:00:00 grep --color=auto




UBUNTU darry@ubuntu:~

darry 9157 7416 © 11:58 pts/0 00:00:00 grep --color=auto

Apache2 Ubuntu Default Page: It works - Mozilla Firefox

Apache2 Ubuntu Default P: X

& C © | @ localhost

Apache2 Ubuntu Default Page

%_




UBUNTU
localhost/~darry/index.html X

< c @ © | @ localhost

Hello, this is Darry's homepage.

darry@ubuntu:~$ cd public_html
darry@ubuntu:~/public_html$ 1s

index.html

darry@ubuntu:~/public_htmlS$ cat index.html




UBUNTU

darry@ubuntu:~/public_html/pass$ cat .htpasswd
darry_grande:SapriS$t.ar4Pad$x3yuQebM5Suntzd17BgeG/
darry@ubuntu:~/public_html/pass$ I

darry@ubuntu:~/public:html/secret$ 1s -a
- .htaccess index.html
darry@ubuntu:~/public_html/secret$ I

darry@ubuntu:~/public_html/secret$ cat .htaccess
AuthUserFile /home/darry/public_html/pass/.htpasswd
AuthGroupFile /dev/null

AuthName Login

AuthType Basic

<Limit GET POST>

require user darry_grande

</Limit>




UBUNTU

darry@ubuntu:~/public_html/pass$ cat .htpasswd
darry_grande:SapriS$t.ar4Pad$x3yuQebM5Suntzd17BgeG/
darry@ubuntu:~/public_html/pass$ I

darry@ubuntu:~/public:html/secret$ 1s -a
- .htaccess index.html
darry@ubuntu:~/public_html/secret$ I

darry@ubuntu:~/public_html/secret$ cat .htaccess
AuthUserFile /home/darry/public_html/pass/.htpasswd
AuthGroupFile /dev/null

AuthName Login

AuthType Basic

<Limit GET POST>

require user darry_grande

</Limit>




U BU N-I-U Activities #) Firefox Web Browser ¥ ti 04:16

Mozilla Firefox

« localhost/~darry/secret/ X
@ - X @ [@ | ® localhost/~darr v <+ & ﬁ] [[\EH

Authentication Required

http://localhost is requesting your username and password. The site says:

L “Login”

.htaccess 1index.html

darry@ubuntu: ublic_ User Name:

Password:

Cancel




UBUNTU

darry@ubuntu:~

apr1$t ar4Pad$x3yuerM55untzd17BgeG/

/pu blic_

.htaccess 1ndex html

darry@ubuntu:~/

!

$ cat .htpasswd - localhost/~darry/secret/ X

[@ | @ localhost/~darr ~ «se ﬁ] N 0

i (€)> X @

Authentication Required

http://localhost is requesting your username and password. The site says:
& “Login”

User Name: | darry_grande
Password: | sseee

Cancel OK




UBUNTU

- ! ss$ cat .htpasswd
ldarry_grande: $apr1$t ar4Pad$x3yuQibM55untzd17BgeG/
$

localhost/~darry/secret/

< C @

welcome

©

X

i) localhost



UBUNTU

darry@ubuntu: /var/www/cgi-bin$ 1s -1la

total 12

drwxrwxrwx 2 darry www-data 4096 tammi 14 03:53
drwxr-xr-x 4 root root 4096 tammi 14 03:49
-rw-r--r-- 1 darry darry 15 tammi 14 03:53 a.cgi
darry@ubuntu: /var/www/cgi-bin$ chmod 755 a.cgi
darry@ubuntu: /var/www/cgi-bin$ 1s -1la

total 12

drwxrwxrwx 2 darry www-data 4096 tammi 14 03:53
drwxr-xr-x 4 root root 4096 tammi 14 03:49
-rwxr-xr-x 1 darry darry 15 tammi 14 03:53 a.cgi
darry@ubuntu: /var/www/cgi-bin$

darry@ubuntu: /etc/apache2$ 1s -a
apache2.conf conf-enabled magic mods-enabled
conf-available envvars mods-available ports.conf

darry@ubuntu: /etc/apache2$ I

GNU nano 2.9.3 apache2.conf

ScriptAlias /cgi-bin/ /var/www/cgi-bin/

<Directory "/var/www/cgi-bin/">

Options ExecCGI
AddHandler cgi-script cgi pl
</Directory>

sites-available
sites-enabled



UBUNTU

darry@ubuntu: /etc/apache2$ 1s -a
apache2.conf conf-enabled magic mods-enabled sites-available
conf-available envvars mods-available ports.conf sites-enabled
darry@ubuntu: /etc/apache2$ sudo nano apache2.conf

[sudo] password for darry:
darry@ubuntu: /etc/apache2$ sudo /etc/init.d/apache2 restart

GNU nano 2.9.3 serve-cgi-bin.conf

<IfModule mod_alias.c>
<IfModule mod_cgi.c>
Define ENABLE_USR_LIB_CGI_BIN
</IfModule>

<IfModule mod_cgid.c>
Define ENABLE_USR_LIB_CGI_BIN
</IfModule>

<IfDefine ENABLE_USR_LIB_CGI_BIN>
ScriptAlias /cgi-bin/ /Jusr/lib/cgi-bin/
<Directory "/usr/lib/cgi-bin">
AllowOverride None
Options +ExecCGI -Multiviews +SymLinksIfOwnerMatch
Require all granted
</Directory>
</IfDefine>
</IfModule>



UBUNTU

GNU nano 2.9.3 bic

finclude <stdio.h>

main()

printf("Content-type: text/html\n\n");
printf("<html><body>HELLO! This is a cgi program! \n");
printf("<br> </body> </html>");

darry@ubuntu: /var /www/cgi-bin$ gcc b.c -o b.cgi



UBUNTU

GNU nano 2.9.3 bic

finclude <stdio.h>

main()

printf("Content-type: text/html\n\n");
printf("<html><body>HELLO! This is a cgi program! \n");
printf("<br> </body> </html>");

darry@ubuntu: /var /www/cgi-bin$ gcc b.c -o b.cgi

-rwxr-xr-x 1 darry darry 8344 tammi 14 05:14 b.cgi



UBUNTU localhost/cgi-bin/b.cgi
< C @ © @ localhost

HELLO! This is a cgi program!

GNU nano 2.9.3

ftinclude <stdio.h>

main()

printf("Content-type: text/html\n\n");
printf("<html><body>HELLO! This is a cgi program! \n");
printf("<br> </body> </html>");

Mozilla Firefox

R

[\

B\
®



Try it!

Note:
Cgi-programs are not used nowadays!

But it is good to know Linux and its settings..

AND concerning REST .htaccess can still be
used a bit ...
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Coding in a nutshell
* solving basic level problems

Operating systems: processes

About processes and deadlock



Here we have deadlock!

Who goes first?

Resource

Blue car owns the resource A that beige car wants to
use and beige car owns the resource D that red car
wants to use...

There is a loop and thus deadlock



Here we have deadlock!

Who goes first?

esource B

Resource

Blue car owns the resource A that beige car wants to
use and beige car owns the resource D that red car
wants to use...

There is a loop and thus deadlock

Who could help?
May be a policeman...
May be emergency vehicle has to allowed go...

OR, may be one of drivers is so friendly that lets
someone go before him...

Is OS is co-operative, that could be possible..

OR maybe starving process needs a better priority
(we can make it temporarily higher)...



Process

Owns this resource

Needs this resource

Red car C B
Blue car A D
Beige car D C
Green car B A

There is a loop
=> deadlock

Green line

owns

needs




Conditions for deadlock

1. Mutual exclusion

— Avresource is either assigned to 1 process or available
2. Hold and wait condition

— Possible to own one resource while claiming another
3. No preemption condition

— granted resources cannot taken away by force
4. Circular wait condition

— Each waiting process is waiting for the next in the chain

All four conditions must be met in order for a deadlock to
occur

Source:

https://www.mdh.se/international



http://www.mdh.se/international
http://www.mdh.se/international

How to avoid this?

The ostrich algorithm
The easiest way to deal with the problem:

Stick your head in the sand and pretend that there is no problem



Many resources of each type

Checking deadlock (example)

Here are vectors and matrixes that we can now use



= [e1 e,

A= [ar1 a,

Ci1 Ci12
— C?l c?2
Cm1 Com
£81 712
e r?1 7'%2
o1 Tom
We see that:

mn

A vector of existing resources of type e,

A vector of available resources of type a,

A matrix containing the # of resources of
Type n claimed by process m.

A matrix containing the # of resources of
Type n requested by process m.

m
Zcij T aj = ej
i=1



Vectors E

Existing resources A

Available resources C

Resources claimed by process D

Resources requested by process



Checking deadlock Main

checking principle

For two vectors, X and Y

X =Y iff x, = v, for O < 7

For example:

[1234]
4]

20

<[2
£[2

= 7722

3 4 4

3 @4}



Example from

https://www.mdh.se/international

E={4231)

A={2100} C

P1 0 0 0
P2 2 0 1
P3 0 1 0
R=

P1 2 0 1
P2 1 0 0
P3 2 1 0

E Existing resources
A Available resources
C Resources claimed by process

D Resources requested by process



http://www.mdh.se/international

P3
R<=A
2,1,0,0<=2,1,0,0
= finish and free resources

Aisthen A+C=2,1,0,0+0,1,2,0=2,2,2,0

P2
R<=A
1,0,1,0<=2,2,2,0
= finish and free resources

AisthenA+C=2,2,2,0+2,00,1=4,2,2,1

P1
R<=A
2,0,0,1<=4,2,2,1
= finish and free resources
Aisthen A+C=4,2,2,1+0,0,1,0=4,2,3,1

SO, no deadlock...



Example from

https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/

Allocated Requested Available
Process ABC ABC ABC
PO 010 000 000
P1 200 202
P2 303 000
P3 211 100
P4 002 002



https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/

C# prototype

static void Main(string[] args)

{
// source
// https://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/
// m, n
// m=3,n=>5
int[] work = { @0, @, 0 }; // Available, A, B, C

bool[] finish = { false, false, false, false, false};

int i = 0; // process P@
int[] allocation = { @0, 1, 0 };
int[] request = { @0, @, 0 };
if (request[@] <= work[@] && request[1] <= work[1] &&
request[2] <= work[2])
finish[@] = true; if
(finish[@] == true)

{
work[@] = request[@] + work[0];
work[1] = request[1l] + work[1];
work[2] = request[2] + work[2];

¥

i=2; // process P2

// work = {0,1,0};

// allocation = { 3, 0, 3 };

// request = { 0, 0, 0 };

if (request[@] <= work[@] && request[1l] <= work[1l] &&
request[2] <= work[2])

finish[2] = true; if


http://www.geeksforgeeks.org/deadlock-detection-algorithm-in-operating-system/

}
// work = {3, 1, 3}; i
= 1; // process P1
// allocation = { 2, @ ,0 };
// request = { 2, 0, 2 };
if (request[@] <= work[@] && request[1l] <= work[1]
&& request[2] <= work[2])
finish[1] = true;
if (finish[1] == true)

{
work[@] = request[@] + work[O];
work[1] = request[1] + work[1];
work[2] = request[2] + work[2];

¥

// work = {5, 1, 3};

i = 3; // process P3
// allocation = { 2, 1 ,1 };
// request = { 1, 9, 0 };
if (request[@] <= work[@] && request[1l] <= work[1]
&& request[2] <= work[2])
finish[3] = true;
if (finish[3] == true)

{
work[@] = request[@] + work[O];
work[1] = request[1] + work[1];
work[2] = request[2] + work[2];

}

// work = {7, 2, 4};

i =4 // process P4



if (finish[4] == true)

{
work[@] = request[@] + work[O];
work[1] = request[1] + work[1];
work[2] = request[2] + work[2];

}
// work = {7, 2, 6};
// processes are finished => no deadlock

}
The prototype is to be developed...



Here is a better version that check first if there are
any processes that can be finished...

static void checkDeadlock()

{
Part 1 int amount_of_processes = 5;
int amount_of_resources = 3;
int[] available = { @, @, © }; // Available, A, B, C
int[] allocation = { @, 1, @ }; // current allocation
int[] request = { @, @, @ }; // need
// here we combine allocation and request values to one matrix
int[,] all =
{
{ 0,0,0,0,1,0},
{2,0,2,2,0,0},
{0,0,0,3,0,3},
114,0,0,2,1,1},
{0,0,2,0,0,2} };

bool[] finish = { false, false, false, false, false };
int[] current_possible_processes = {1,1,1,1,1 };
for (int k = @; k < amount_of_processes; k++ )
{
for (int j = @; j < amount_of_resources; j++)

if (all[k,j] > available[j] )

current_possible_processes[k] = -1;
break;



// here we get to know, which processes can be finished and thus
// they can release their resources

for (int k = @; k < amount_of_processes; k++)
Console.Write(" " + current_possible_processes[k]);

// releasing resources
for (int k = @; k < amount_of_processes; k++)

Part 2 {

if (current_possible_processes[k] == 1)

{

for (int j = @; j < amount_of_resources; j++)

available[j] += all[k, j + 3];
}

finish[k] = true;
¥
Console.WriteLine();

for (int j = @; j < amount_of_resources; j++)
current_possible_processes[j] = 1;

for (int k = @; k < amount_of_processes; k++)
Console.Write(" " + finish[k]);

for (int k = 8; k < amount_of_processes; k++)
{
if (finish[k] == false)
for (int j = @; j < amount_of_resources; j++)

{
if (all[k, j] > available[j])
{
current_possible_processes[k] = -1;
break;
}
}



for (int k = 8; k < amount_of_processes; k++)
Console.Write("” " + current_possible_processes[k]);

Console.WriteLine();

for (int k = @; k < amount_of_processes; k++)
Console.Write(" " + finish[k]);

Part 3

for (int k = @; k < amount_of_processes; k++)

{
if (current_possible_processes[k] == 1 && finish[k] == false)
{
for (int j = @; j < amount_of_resources; j++)
available[j] += all[k, j + 3];
finish[k] = true;
}
}

for (int j = @; j < amount_of_resources; j++)
Console.Write(" " + available[j]);

// p3, p4 remaining

Console.WriteLine();

for (int j = ©; j < amount_of_processes; j++)
current_possible_processes[j] = 1;

Console.WriteLine("\nprocess values™);

for (int k = @; k < amount_of_processes; k++)
Console.Write(” " + current_possible_processes[k]);

Console.WriteLine("States");

for (int k = @; k < amount_of_processes; k++)
Console.Write(" " + finish[k]);



Console.WriteLine("\n values");
for (int k = @; k < amount_of_processes; k++)

{
if (finish[k] == false)
for (int j = @; j < amount_of_resources; j++)
T
Part 4 if (all[k, j] > available[j])
{
Console.Write(™ ™ + all[k, j] + " " + available[j] + "\n");
current_possible_processes[k] = -1;
break;
}
}
}

Console.WriteLine("\nprocess values");

for (int k = @; k < amount_of_processes; k++)
Console.Write(™ " + current_possible_processes[k]);
Console.WritelLine();

for (int k = @; k < amount_of_processes; k++)
Console.Write(" " + finish[k]);

for (int k = @8; k < amount_of_processes; k++)

{

if (current_possible_processes[k] == 1 && finish[k] == false)

{

for (int j = @; j < amount_of_resources; j++)

{
available[j] += all[k, j + 3];

finish[k] = true;



Test run
726
True True True True True

So, we got the same results than i manual simulation
and prototype...

Still, we need a more universal version...

Thank you!!



About RTOS




RTOS (RealTime Operating System)
Example microC os

Summary

References

MicroC/OS-II: The Real Time Kernel by Jean J.
Labrosse



ol

Critical sessions
Critical sessions (no interrupts allowed)

#define  OS_ENTER_CRITICAL() asm CLI

#define OS_EXIT_CRITICAL() asm STI

Example of task

void far Task(void *data)

{
UBYTE x;

UBYTE y;
UBYTE err; while

(1A

OSTimeDly(1); /* Delay 1 clock tick */ 0SSemPend(RandomSem, 0, &err); /*

Acquire semaphore to perform random numbers */

x =random(79); /* Find X position where task number will appear */

y = random(21); /* Find Y position where task number will appear */
0SSemPost(RandomSem); /* Release semaphore */

DispChar(x, y, *(char *)data); /* Display the task number on the screen */
}

}



Task states

0 S Start()
Pending
0SSem Pend()
0STaskCreate()
Ready
Delayed
Interrupted

OSTimeTick()



Example of task control
block

e sk b fe s s se s b fe s s fe e s e s sk e fe s s e s s fe e s fe e s sfe e s sk e se s fe s sk sfe e s sfe e s sk fe s s ofe e s sfe e sk sk fe e sfe e sk s fe e sk ofe e s sfe e sk ke ke
* uC/OS TASK CONTROL BLOCK

e e e s s e s b fe oo e e sk b s sk b e s s e s skt e s st e s st e o e sl ke sk st e s st ol s sk st s sl o s sk s sk sk e e s sl sk sk sl sk s stk skl ok

lypedef struct os_tcb {

void OS_FAR *OSTCBStkPtr: /* Pointer to current top of stack =i
UBYTE OSTCBStat; /* Task status: 0 = ready to run e |
UBYTE OSTCBPrio: /* Task priority (0 == highest, 63 == lowest) %/
UWORD OSTCBDly: /* Nbr ticks to delay task or, timeout waiting for event
BOOLEAN OSTCBDelReq: /* Indicates whether a task needs to delete itself
UBYTE OSTCBX: /* Bit position in group corresponding to task pnonty (0. 7) %/
UBYTE OSTCBY: /* Index into ready table conespondlng to task priority /
UBYTE OSTCBBItX: /* Bit mask to access bit position in ready table =/
UBYTE OSTCBBItY: /* Bit mask to access bit position in ready group
OS_EVENT *OSTCBEventPtr: /* Pointer to event control block /
void *OSTCBMsg: /* Message received from OSMboxPost() or OSQPost() */
struct os_tcb *OSTCBNext: /* Pointer to next TCB in the TCB list
struct os_tcb *OSTCBPrev: /* Pointer to previous TCB in the TCB list *."
} OS_TCB;
Note these fields:
UBYTE OSTCBX: /* Bit position in group corresponding to task priority (0..7) */
UBYTE OSTCBY: /* Index into ready table corresponding to task priority */
UBYTE OSTCBBItX; /* Bit mask to access bit position in ready table x]
UBYTE OSTCBBItY; /* Bit mask to access bit position in ready group */

TCB is created when a new task is created. TCB is added to queue.



How to decide which task is to be executed by the processor?
0SSched () makes the decision.

It is executed in a critical session.

void OSSched(void)
{

UBYTE ¥y;

OS_ENTER_CRITICAL();

if ((OSLockNesting | OSIntNesting) == 0)

{ /* Task scheduling must be enabled and not ISR level */
Yy = OSUnMapTbl [OSRAyGrp];
/* Get pointer to highest priority task ready to run */

OSTCBHighRdy = OSTCBPrioTbl[(y << 3) + OSUnMapTbl|[OSRdAyTbl[y]ll]l;

if (OSTCBHighRdy != OSTCBCur)

{ /* Make sure this is not the current task running *7
OSCtxSwCtr++; /* Increment context switch counter =7
OS_TASK_SW(); /* Perform a context switch */

i

}
OS_EXIT CRITICAL() ;



It is very important code. SO let's take a look at it.

First, how to add new task to ready-list (to the list that tell which task is
to be executed next):

Tasks are grouped. There are 8 tasks in each group.

First info (tells if some task in that group is ready to be executed) is in the
variable called

OSRdyGrp

If some task in that group is ready, sets group bit to 1.

ol



Then, correspondent bit is set on in table:

OSRdyTbI[8].

Here is the table (value refers to task id (now also task priority):

OSRdyTbI[8]
X

7 Je [5 Ja 3 |2 1 Jo

15 |14 [13 [12 [11 10 |9 |8

23 [22 |21 [20 [19 [18 |17 |16
31 [30 [29 [28 |27 |26 |25 |24
39 [38 [37 [36 [35 [34 [33 [32
47 |46 |45 |aa [43 |42 [41 a0
55 |54 [53 [s52 |51 [s50 |49 |48
63 |62 |61 |60 [59 [s8 |57 |se




Here is the code that add new task to re(]dy ISt (code is part of function
0SSched () ):

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];
OSRdyGrp | = OSMapTbl[p >> 3];

In masking OS uses a ROM table called OSMapTbl[8].

Table is used when adding a new task to ready list.

5
(o
o
28
2

Bittimaski
0000 0001
0000 0010
0000 0100
0000 1000
0001 0000
0010 0000
0100 0000
1000 0000

N0 | D[R (W |~ (O




Let's simulate that
procedurel

Task id could be 20 (is a priority, too).
We have this code (taken from scheduling function): OSRdyGrp |= OSMapTbl[p >> 3];

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];

Our task is the first one now.

OSRdyGrp = OSRdyGrp | OSMapTbl[p >> 3];

[o]o]o]o]o]o[o [0QSRdyGrpisO, because there are no tasks...

Let's handle now this

OSMapTbl[p >> 3];



ID and pis 20 (we decided that earlier). 20 in

binary format is 00010100

We shift that queue to the right 3 times and get 00000010 (that is 2). SO,
we refer to OSMapTbl[2]

o that nAcitian s P~
TIndeksi Bittimaski ave 0000 0100
(] 0000 0001
1 0000 0010
2 0000 0100
3 0000 1000
4 0001 0000
5 0010 0000
6 0100 0000
7 1000 0000

SO,
OSRdyGrp = 00000000 | 00000100

00000000
00000100
00000100 (OR, |)
OSRdyGrp (result)



Thus OSRdyGrp — 00000100

Then we have to update OSRdyTbl

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];
P >> 3 was 00000010 (2) (from previous code). AND then

OSMapTbl[p & 0x07] First: whatis p & 0x07 Pis 2 =
00000010

0x07 is in hexadecimal format

In decimal format is it 7 and in binary format 00000111.
So p & 0x07 is 00000010

00000111 (AND; &)

00000010 =>2

ADN we get from OSMapTbl[]: OSMapTbl[2] = 0000 0100



SO, we get

OSRdyTbl[p >> 3] |= OSMapTbl[p & 0x07];
OSRdyTbl[2] = OSRdyTbl[2] | OSMapTbl[2];

OSRdyTbl[2] is

00000000

00000100 (|)

00000100

SO, 00000100 is OSRdyTbl[2]

Result is shown in this table:
7 6 5 4 3 2 1 0
D Tl lral [ 11 1 1 =1 L > >
BDI‘\LYJ LSAI | 13\IIU }dUI‘JlEHU ml.db du.b \RJriorT
23 22 21 20 19 18 17 16
31 30 29 28 27 26 25 24
39 38 37 36 35 34 33 32
47 46 45 44 43 42 41 40
55 54 53 52 51 50 49 48
63 62 61 60 59 58 57 56

ies):



Situation was this before task 20:

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0




AND
OSRdyTbl[2] is 00000100

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Good, we have added a new task to ready-list and updated
correspondent data structures.



May be task is to be executed by the processor and we have to remove in
from readylist and update data structures.

Code is
if ((OSRdyTbl [p>>3] &=~ OSMapTbl[p & 0x07]) == 0);

OSRdyGrp &= ~0SMapTbl[p >> 3];

OSRdyTbl [p>>3] is now 00000100 p &
0x07 is 00000010 (2)

0SMapTbl[2] = 00000100
~0SMapTbl[2] = 11111011 SO

OSRdyTbl [2] = OSRdyTbl [2] & ~ OSMapTbl[2]
00000100

11111011 (and &)
00000000



SO, OSRdyTbl [2] is now 00000000

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0




Then we have to update

OSRdyGrp &= ~0SMapTbl[p >> 3];

OSRdyGrp is 00000100
~0SMapTbl[p >> 3] is 11111011

So we get:

OSRdyGrp = 00000100 & 11111011
00000100

11111011 (and &)

00000000

So
OSRdyGrp is now 00000000



If there are several tasks in the ready list, how to decide
which task is given run time?

We use table
OSUnMapTbl[256]

We have to get the priority (now also task id) first: y =
OSUnMapTbI[OSRdyGrp];
x = OSUnMapTbl[OSRdyTbl[yl]; p =

(y<<3)+x;

ol



Here is the OSUnMapThbl:
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Let's simulate this:

We have some tasks waiting in the readylist (9, 20 and 45):

y = OSUnMapTbI[OSRdyGrp];

x = 0SUnMapTbI[OSRdyTbI[y]];

p=(y<<3)+x;

7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8

23 22 21 20 19 18 17 16
31 30 29 28 27 26 25 24
39 38 37 36 35 34 33 32
47 46 45 44 43 42 41 40
55 54 53 52 51 50 49 48
63 62 61 60 59 58 57 56

]



AND




So, OSRdyGrp is now
00100110

AND OSRdyTbl looks like this

0 0 0 0 0 0 0
0 0 0 0 0 0 1
0 0 0 1 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 1 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0




AND
y = OSUnMapTbI[OSRdyGrp];
X = 0SUnMapTbI[OSRdyTbl[yl]; p

=(y<<3)+x;

OSRdyGrp is 00100110 (38)
SO,
Y = OSUnMapTbI[OSRdyGrp]; vy

= 0SUnMapTbl[38];
Y=1



x = 0SUnMapTbI[OSRdyTbl[y]];
OSRdyTbl[y] = OSRdyTbl[1]];
OSRdyTbl[1] =1

N G N O G G G

x = 0SUnMapTbl[0]; x=
0

p=(y<<3)+xy
<<3=1000
p=8+1=9.

Then OS starts CONTEXT SWITCH —function...

Try the code.

Read more
MicroC/OS-II: The Real Time Kernel
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